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&2f 

mm ei^b QioiE-121 m^sse) em oiiehih g^g- m, oil a a^oti we mms cns5ii= mm q± 

a S ao| xh^^S 3^o^l o\X\ SffeCf. 2:H°I CHI 01 EH S^°l 2SI 1JXI8I3I ?|8H, MSf QIOIEI Ell 

0IS[BDT](23)0| ^Sffl B^2I OHEai^ E^SKH 3 M^g? IH^i! 3J0ICK 25 «a S 

= (106)^ 23H3 g§f 1=22 Dl^aDI AHSS !IH£|EI B^OI SSSD. WISE.I OH 91 01 (200) Oil CHS 

2E q7a)|^ fi^^l OiHEHI^fe BDT(109)21 dlHiaOl, EI^MSXI &teEie, 3 ^AHI^fe 

as@cK2oo) cHEa^i ei^msis, oiieh ds(204)i= *^?\<bq. ei^m@ 3i§i 2^(203)011 &oh 

AH g g ga'oHHai^fe BDT(205)0IIAH ^3313 2. AHSS CHIOIEUI- 1^25 31 = (206)3 ffl AHSg JlH 

eiei «s 0 | ai^sioi asaa. 



CUSS 




= I'gg qa 3 o| OH 31 01 (RAID) EH H SEIfc SIE El^3°l 3 if 5IS&3II 01 ai 01 Oil 2 

oici seh ^Aiigh^ife. s iss oisea si§t oiiehs ssa^ ai^soi oiti, Ei^a ei 
§H Ei^a°i mm ai e*oi iss in aaa raid Ai^aon ah disss ei^ chiehsi sei _^_.t:§oJI 
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s§h soia. 

Sfgei fief 

a ^gg oiaioia gtra & xHyoiiAH p±a ;>i^ ohxhi oiia, % as ah^ohah a^a aaoisa 
xiianHgoii raid aioia 3Slhohi 2?H2i g§r aioia s^oi sub m. ss(*s) aioia 21 sxh 
si ani»fe sir 01019 asi /hsai^hs »is§a. s asa ti aioia aai ahmai^u 

o • 

a) lg P^BOIIAH QIOIEI* ffl?«»3| 91 AH Argais IH^g Si OIOIEH SUS SArSlfe IK 2a 

ois« xHasm sttoi itaoia. a mm » xnaaa ait chss^ a±aa s^oii «a (filler) 

3£ g 3>|sgo^M| ig Ql 01 EH « = S i3i (SCRUB)5lOI ?let El^a XH2 ¥1!: 

b) §a 3=§ ssat as aiii afssssjw sst aioia s*oii chsskx ah^s imaa b^s 

c) as sir aioia smm a^MShfe ss aioia aioiss aa; % 

d) n B.=?°i aioia aaai^r ss aioia qioisoii a^sstxi* ass^i 91 sh a* a^a aaioi 
stijyi^ sAtsfi assail sfeas ^ahi^) sis ^hfeshE^ sia, agxi atae ^aii^ 

3i«soixi B gMShffl, ^i^soiam m^s ^te»ai »oi •» aioia aioisa aaai 
^ s AfjHism ahss oh a ei mmm aa»oi. ^i^soi omeia oil a ass agmt as si^i 
a. 

£ igg feOI SXH32! SHIi S2H5HI S2 RAID AI^SOHA) Sif aiOIEHB &aShfe 4=EhS 

Msec*. 

aois ±&&o\e.?i <am aaai^ s^opioii, raid-3 si raid-4 ai^hoi mmno\m hi 21 sun ssj 
man s 4= sua. 01 chi ma, s^chi cue asoii nsfc as ss?§ as xiaiaisoi aiae? 

RAID-3 Hf 01 M ^safOIHa S&ShOI OloHS 3101 D. 

SEeh, RAID AI^SS Oi XIAIAhgOl gJQS RAID-3, 4, 5 AIOISS UBLIfe 01 Algi! 20IQ. 

?Hojg g = a» 9I5H API El ^3 31*011 3l2=eh RAID AI^US 3HaS Sk. a£lg, 4s 

bl« XHI3S2SMH 33121 Pri:3 OlieaS dIS 4= 81= ^WEtSt 012}= XHIAIitEI. ±M El^aa 
XHISXIfe ANSI X3. 131-1986 ±9 SS9 S?l £!aiHIO|^(SCSI )2* i8 EH ^S 4^2| ^H3|3I Siaffll 

oi^g uauife 5ssi t^2? 3gd g^g xhiais 4= sta. oisa aioiaa a?? a b^ a^s 9\ 
sh eiaeisa ^p^e, stfe ^^?e a$ hsaii^s ?ish si e«Aii^s a« a 

>^3°i aaioia sswsia. 

cos a ^3 aaioia a^i aufoi^a asa Aimas ejsH ^^a= aas saii 
b sai&a oiaioi°i se as ai^(mttf)s oh aiot chi sioiah ei^3 4-21 sot s^hat aas e 

9a 0) SEf (PATTERSON, D.A., GIBSON, 6. * KATZ, R.H, 'A Case for Redundant Arrays of 
Inexpensice Disks(RAID) ' , S3AH ff£ UCB/CSD 87/391, 1987^ 129 , IBEISUO^ 94720 WSBIOH 81 

aasuot chs} gsaasraKEEcs)). 

e igg oien ^cna ^ sfsa am^si ^aioii°i eb°s?ei sasi oishi 

5 siau, ^§ ^ai oil oil as isi xnshsia* ^i^ga eta 01 §j oishspi 9)oHAH0ia. 

a is a±3 cnaioi agiai atisio) :?is mxn a^3 oiaioi°i s^aoia. 

a 2fe a 121 oh ehioichi ?iset sen tea p±a ^^s aAi&a. 

a 3afe sen ^is raid-1 Ai^ua aiaa as aAista. 

a 3b^ ssh raid-3 Ai^gja Diiaa ess aAi&a. 

a 3cfe S2H raid-4 Ai^ua oil a a as aAitta. 

a 3d^ S2H 31* RAID-5 Ai^aa oil a a as aAlShQ. 

a 4a 4b 91 4cfe S2H 51*011 Dei, ^ S?l RAID-1 ffllEa 23, 0|g 8S Oil 2 El RAID-1 DllSai 

iy iHaa oie g§r raid-i oiiaa as EAiea. 

a 5a 5b a 5cfe geH 3i*oii aa, 2|2i s^i raid-5 Diieai a, ois Raid-5 on a a a SI AH 

39 big sir raid-i on a a as EAi&a. 

a 6S e isa a^a ma a xh^^si^ sgaoia. 

a 7S aaioia ^Aii^sii s tgai giss aAiaife ssaoia. 

a 8S raid aioia era ai^ss 9\m s issi siasicn ^^s aAi&a. 

a 6S as xh^chiah chssi^ qioiei s^s »i?acn=seh a^a *»oi raid Ai^sia ah^ 
oil ah aawsa^ioii ifi(M) aioia?) ^££ife gxiifi anisic qi A)eafe a±3 xHa % xh^?^ 
sb(ioo)s aAis^ aiE oio. aioia g^°i xH^^_a_fe a±3 aa,oisa_ia_s if ffljaa 
- s^s g^sffe as'as'oiT ^sife ss'i^si cuisifef hi'ii him ch him^ ExoRfeauiasas 

■ 1 : 9-2 * 
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□ ^a xhs u xh^s aadoojs xh^s exor sbes arsi- ^u( 101) oh ah ARaa. xu^a 

axi'aTa m^oi asae HSAii^fe ±b(ih)oiiah eeaa. asxi aae, ±ty<io5)s 

3 a« suae ss qioieh k^oi mas s^xib awsa. hhshei snoiae, ±a( mjs a? 

5r^a io3)2i si a oia s^oi hh sh a s*oi omaa. ±Bid06)s •» aioia s^s jaxm 

^ flffl «a S^S PISISOSMI ig QIOIH S^S ^sasHM. ^ 11(107) CHI AH. xii^asas ens 

ExoRteeibin»osMi AH^g Maa qioieh» ai^sm, ±ndoo)s ah^s mtaa mmm ?\^<*o\ 
±aooo)s ^udo2)as m=?\s\o\ xh?£ h£ahi±» xipii&a. 

E 62| mx\Sz 

(1) go, a siuchiah XH^asa &m mw\ i^we, sa »se aioia s^s 

(2) g£) M ^oj gig Qioiafe *y oioiaa eas 4= aab nasi we a. 

^g(109)S C\±B €iM«a(12)0fl ¥IX|8hfe gg QIOIEH 91 01 It , §f BDT» iS<MS12 ^ P^3°) Oil 
5f 4aoil AM* 4= SttD. BDTfe £a S3 QI0I9 H(ia «*)2| C|±a CH 

aioion 3e oiiiae s?as= gs c*Eai^» bdt che^oh a±ss oHaai^a ■ a* i a:noi 
3. oUai^i a-aacn a a a s«e oiia ajs* a? chioismsl -flAiaQ. bot* a^s 
xH^g HSAii^fe ^skuoxhiah srbch, 104)21 aAite assooRxi ^Raa. ¥:>i *» qi 
oi a ga 0 i ^11(104) oil ah ttaaae, 105-1 io)e iae&i wao. 
e 72i *s£oii EAia ma aoi. onaioi 2hahi^(2oo)« iuisit anniM s^w^fle »as 

RAID M2EI AI-H21 BM BDT Mil *BJ8tfeGI OISSB =} » Sl^S^SSS^KLSiS 
m oHjyi^ 01231^31 BDTCHI a^MSOH If if QI 01 EH S^CHI diet 2£JXI« SA^SSW 

>- a (201) oil ah ARaa, asxi afaa s& ana ^aii^s aseo. cHsai^^i bdtoii a^s 
Saab wi a »£nn^ a?^ a^s^ aioia b^oii ch& Ai^aoipn stas 

5 2^3l jSl^SliSOIEja. ^^(205)S BDT£¥H mm CHEai^ll ^HISUl ^U(206)0IIAH i\m 

m'^\ ahss aioiaa mm cHEai^on :>i^si£=t mm&a. au(207)s ahs^ «^ raaaa si^ 
em oi3is enAHi^a aioia nil saa aissife nHaa mmm 3\mm\ mm soia. 

E 8§ E 6 g 7011 ?H^S gfSS 0|g8fe S iSB] RAID Al^Sa 013l§l*IS £AI81^ M^SOI 

a S 6 | Av^Tisa t#a qioieh aai smsraid ai^s(2o)s scsi HH^(2DS¥a oixa 

?H=aa(22)M S6H ojEHIHIOI^aa. (SCSIfe DR 33 X3T9. 2/86-109 i8 |S0 AliB 

Sl&fflioi' — 2chi ^sa axHg a saa a si he m±» uataa.) m^(2Dfe raid ai^^(20)« 
ilTswfe sa oTsai^oii A^sm, qioieh seh^s aasm, ^ p^a =aoi«2i s^s mw 

»2 «EH SM« S^ e 0ll HIS8PI ^SH 12S fe£II XHISttQ. BDT(23)fe aS«H (22)011 ?1«a 

CH EAraxiS sr Vp^b onaioi anaa ¥Soi a 4= aia. se. ^ahi^ oH=ai^^ 
□ A i §Mga(22)2i onaioi aiaiMafe a^a ai^cniAH sm§ 4^ aia^ ^ a-aa sn qioih 
§a?i <Mi«aias xnsafe bdt(24)s onaioia ^ a^aoipi eaibq. 

31*011 OlSOIMIfc 0ISRB 510101, M^il SB SI S»2| Sf^ SSIfe S ttS2| A141 S5 

all Mwun 53 ias Sanoi e»«i aaa ^ aiaa, qsohi cci= fe s?8°s& sieawot 

(57) &?SI &9I 

m=?m 1 

oil a a ai^uoii chs ^Ati^g sioism, me a *is ssshffl, mis a on an m gssm, ea jhb 
s sis 31 araa onaioi anai at asms oiisa Ai^sa is qioiehs aa*& § 

tl0ir°'OHAH sTxHya 2JCHE 81U2I CHlEa ESS ?bl81ffl. 3 ESS SIT SI (HI a SB 4= 

Is ^SiSir^maa Tsfs sioni ohsh ^j^s awia * 2*201. mis a amttaoii ^ahi- 

31fe& feOI = : 

a) siua tHyoiaoiiAH sain ^^sib ggoii a& smg^ aioiaa onEai^* xnssit ai 

OlEH QIOIB(BDT): 

b) Si QIOIEH g^S j2»I SI ffl^Sfe QIOIEHS UEILHb Slf QIOIEH S^a OHEai^S XHS81fe 
BDTCHI 3| = 8PI flS Si 8H 91*1 OB S9 QIOIEHB Pl^Slfe 3R US; SI 

c) BDTCHI XH§a OHEai^CHI CH & (HISa °-HAHI^ 2?I SSSIH, °-HAHI^ 2^^^ f^2a 

g chioieh on a an s^m ai^soii ^^iai9I2, °-^ahi^ a?:i 3R 2?aa bdt aiia oiaai 
Soil "ilsii t bots¥9 aiia cHEai^s ^xhp^smi si- as ass s&»t= as ^s°£ 
si- gif qioieh aa s*i . 



'til'liiil 



i i • _ 9-3 

ill Li. .i.tiin .iililL 



§3H^3| = 2000-00644 10 



S^a 2 

hi 1 soil «oiai. cigxHy 0112a ai^hoi raid-3 chisbi waioia as ^§°? »fe «s Qioia 
aa sxi. 

S^S 3 

HI 1 SOU 2J0UH, ClSxHy! DilSS.| AI^HOI RAID-4 OH 2 El 01£)|0ie> 31 l§°S Slfe MS dlOIQ 
3 El §xl. 

S?S 4 

HI 1 SOll 2J0HAH, ClgXHS DUE El AI^UOI RAID-5 OAS El OiaiOI2J 21 ^§°£ 811= SS QIOIEH 

3ei s«. 

S?S 5 

HI 1 S01I SiOHAH, BDT 51 (HI SSI 013101 21113 ¥S2J 31S ^§°S 81fc SS EH 01 El 3EI 3M . 
S^S 6 

HI 1 SOU 2J0UH, BDT 51 ^ Oil S El 2Sa Oil sf ?3<HI H§9fe 2S Slfe MS QIOIEH 3E| 

3 XI. 

7 

HI 1 SOll SiOlAH, BDT 31 0H2EI CH £HI 01 aMBHSI OHSEI 91 *t MIS El 2ga Oil ST ?E*OH HSHte 
>1 S s§og g§f QIOIEH 35.1 Sxl. 

H?S 8 

0112a on a si &m aiy §§ ^ee stt cn-sxHy 0112a ai^bsi ss aioia* 3Ei8ii= s 
3oh sichah IfflVe ilV^ ona» as» * 2ife sch2 sm°i 0112a en ?ui»oi. 
^ 0112a 2§s ssoii en 3H 2 sua ^ sis, 331 ass: 

a) ±§21 XHysi M^OHAH 3^ Oil ail 3*811= B3II: 

b) oiia^i 0112a ate ei» aoiae msoi uath 0112a en aasa, isji saa ± 

32| xHyOHAH QIOIEH* XH^SSPI 91 ff BSI xHy §§ 4=BS AlgSlfer 31 § ilSolfe Bfll ; 

c) QIOIEH IH^SS »8H8H= HI 2 Oil a Oil CHS Cie 2<= xHyS ^J'Pj^SliLi^o,? 

aVa[»a:n hi 1 sfe hi 2 bh 0H2 22 nH eh ei b*oi oiuas. hi 2 mm OHEai^S aejoi 

S arrS^ MS QIOIEH QI0I«(BDT)21 CHSAI3IDH, HI 1 * HI 2 ««0|| ™ EH B^S 

3|=8 3 Vl K I 2M« OlSWt 2= QIOIEH SHU! SHI AlgSfOl CHSSlfe HHEHEI S^S ?J 
MoT 2x118 CM 2gXI S53 HI 1 SI HI 2 M^g CH2 81LP1 QIOIEH B^2J SOHI SEH B^S 

5U»S olSsii ek Qiora US sai ii eh s^e aissiw chssi- hhehei mmm *ia » pi 

H8101, h * 4sS2| XH^OIIAH 3S§(IHJ1XI QIOIEH* XH?3811= B3II; SI 

d) BDT El^eg OHcgii^^ OH2ai±« t)II2S2£MH 01I2EI ^ All ^ fi?« SAI81M 3 

oitzaUiriofoii EilTiaw an «haii± a^i asas^ am. nsxi atoe a ^i 5 
a?aai Sai812, a?* ofuae am 0101a chieh **aijioi ? J J«£ g 
o^a,^ ^isaoH 2Ai= sa b^oi qioieh b^ohi asn laxnian n ^ cHSoife ahss raaa 
Sola »«|os aa»3 ^aspi am pi* a^^i asas^ sife exia a»»t as ^sas 

81fe MS QIOIEH 3 El SS. 
ti^S 9 

HI 8 SOU S101AH, CISxHy QI2EI AI^UOI RAID-3 0H2EIB 2i ?§°£ Slfe SS QIOIEH 3EI S 

s^s 10 

HI 8 SOll 2J0HAH, ElgxHy Oil 2 El AI^HOI RAID-4 QI2EieJ Si ^§2£ 81fe MS QIOIEH a SI S 

tH 

S^S 11 

HI 8 SOll SiOHAH. ClgxHy Oil 2 El AI^BOI RAID-5 QI2EI2J 51 Slfe MS QIOIEH 3EI S 

tH 

S2S 12 

q§ egg xHEISlfe MS QIOIEH 3EI AI^SS 3^S ClgxH^ QI2EI OHaiOl Al^gOll 2^01 AH . 

a) xHyOI 21012 81L121 QI2EI 2ii 31112. ^ QI2EI 2S0I MSOII CH 8H ^U^2g 52x118 

4= siam. 2* 2S01 ss % s^ on an ss^i* §>fe 0112a onaioi; * 

b) 0112a onaioioii ens ^ahiah hi oh. 0112a onaioi ms seal eai xHy ss. * 0112a tn^e 

S6H 0H2EI SEHS Sa813l ¥IS. QI2EI bH^CHI QI2EI OiaiOIS 99S812. 
' " T ) 81 Ll 01 S a -xHy CHI AH -gAWa^JSffe Igog afS £T^S§ QfOTEl *»2| OHSar^fflHS'Slfe 
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59 QIOIH EIIOIM(BDT); 

ii) si^Mfe aioia m^oii cHsetfe ci aioia s^oii sa ehoiehs 3i*»:a as bdtchi a^M^ 
aioi9 analog usafb as; s 

in) oiiea oh AHI ^. 2^ cH^ai^M bdtoii ass cuaaiAs^ aijasesai aioia moii ch§[ 

^IS oi a i *Ss a?Sfc oiiois^oii *}?iai9I2. im ae aoiae 

^i9£^ »fc ui^m a ?bie oiiea waioi s§iai se»fe ^isas ^= ae*H 
u oiiea oiaioi ai^b. 

HI 12 HO!! ^ OilSai S^OI BDTS ?|» «|2fa Oiiea g^SM 3*te *M ^§°S 

»te DfgxHy oiiea ch aioi ai^h. 

n 12 soil sioiai. osxhu oiiea oiaioi ai^soi raid-3 nea M±m2i uses a*fc as 

xH^J D||S£I oiaioi AI^H. 

s?s 15 

a 12 soil *iouh, ctsflitt oil a a cnaioi ai^hoi raid-4 one a ai^usi 31 ^§°^ »fe as 
xh^ oiiea ch Bii oi M±m. 

S^S 16 

HI 12 SOII CtSflIU QIIS&l O^aiOl AI^SOI RAID-5 Oil S BJ M±m°l 3!S ^se^ mfe as 

xh^ oils a oh aioi ai^h. 
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